Aim: To determine the influence of family history (FH) and personal history (PH) of chronic disease (CD) in the adoption of healthy lifestyles.
worldwide. 1 Most of them are showing worrying trends because not only they involve nowadays a large proportion of the population but also they are appearing earlier in life. 2 Lifestyles are the main risk factors for CDs at global level, and a reduction of 10% in these modifiable risk factors, at population level, could potentially save thousands of lives. 3 As the most common CDs share several risk factors, 4 WHO proposes an integrated approach to its prevention and control, focused in all ages, and based on the reduction of key problems. 5 Besides pharmacological treatment, most CDs require a behavioral change towards the adoption of healthier lifestyles to successfully achieve its control. 6 At this point, participation of family members is important to guarantee that the patients keep up with the recommendations. 7 Furthermore, relatives may feel motivate to change their own behaviors if they are faced with an increased risk of developing the same CD. 8 This should be regarded by health professionals as an opportunity not only to care for the patient who has already been diagnosed with the chronic condition but also to influence the habits of the relatives in a broader approach to CD management. 9 In addition to risk assessment, family history (FH) information can also be used to personalize health messages, with may be more effective in motivating people to adopt and maintain a healthy lifestyle than standardized health messages. 10 Therefore, the aim of this study was to determine the influence of FH and personal history (PH) of CD in the adoption of healthy lifestyles.
| METHODS

| Study participants
This study was based on the first follow-up evaluation of a cohort of adults living in Porto (the EPIPorto study; Figure 1 ). The recruitment of the initial sample has been previously described. 11 Briefly, the assembling of the cohort was conducted between 1999 and 2003 and comprised the evaluation of 2485 individuals. A personal interview was conducted by trained interviewers, using a structured questionnaire, and a physical examination, including FIGURE 1 Flowchart of the study participants and distribution according to family history (FH) and personal history (PH) of chronic disease (CD). MMSE, Mini-Mental State Examination anthropometric measurements, was also performed. A venous blood sample was drawn after a 12-hour overnight fast. The baseline proportion of participation was 70%.
From 2005 to 2008, the whole cohort was contacted for a follow-up evaluation. From the whole cohort, 1682
participants were scheduled to visit our department for questionnaire, physical examination, and blood collection (67.7% of the cohort, after a median follow-up of 4.4 years). During this period, 107 participants had died, 261 refused to participate in this second follow-up evaluation, and 435 were lost to follow-up.
In individuals aged above 64 years, a rapid evaluation of cognitive function was done using the Mini-Mental
State Examination test, 12 and subjects were excluded from the analysis when scoring below than 24 points (n = 74).
| Data collection
A structured standard questionnaire was applied by trained interviewers to obtain data on sociodemographic characteristics, personal and family medical history, and behavioral features.
Educational level was collected as the complete number of schooling years completed by the participant. Marital status was grouped as married/living together, single/divorced/separated, and widowed. Occupation was classified according to the Portuguese Classification of Occupations, and participants were grouped in white-collar (comprising skilled nonmanual occupations), blue-collar (comprising manual and nonskilled nonmanual occupations), or housewives/students. Retired or unemployed participants were classified according to their occupation prior to retirement or unemployment, respectively.
History of CD, such as diabetes (types I and II), myocardial infarction, stroke, asthma, and cancer, was retrieved for all first-degree relatives of the participant, father, mother, brothers, and sisters. A positive FH of CD was defined as at least one first-degree relative having had any of the abovementioned CDs. Furthermore, cause of death for the relatives that had died was collected and taken into account if referring to one of the CDs under study. Personal history of CD for the same group of diseases was retrieved from each participant.
Subjects were classified as daily smokers (current consumers of at least one cigarette per day, on average), occasional smokers (current consumers of less than one cigarette per day, on average), ex-smokers (not smoking for more than 6 mo), and never-smokers. Never-and ex-smokers were grouped into currently nonsmokers for data analysis.
Regarding the consumption of alcoholic beverages, participants were classified as daily drinkers (current consumers of at least one alcoholic drink per day, on average), occasional drinkers (current consumers of less than an alcoholic drink per day, on average), ex-drinkers (not drinking for more than 6 mo), and never-drinkers. Daily alcohol intake during the previous year was estimated, and cutoffs were defined as nondrinker or drinker of no more than one drink per day for women and 2 drinks per day for men.
Information on the frequency of vegetable soup and vegetables and fruits consumption during the previous year was collected. For analysis, the cutoff of 5 servings per day was used to classify participants.
Dietary salt intake was estimated through a 10-cm (3.94 in) visual analogical scale limited by the expressions "without salt" and "salty," on the left and right sides of the rule, respectively. The median was used as cutoff to classify each subject regarding salt intake using this method.
Physical activity was evaluated by questionnaire, exploring all activities over the past 12 months. 13 Participants reported the average time spent on exercise with different intensities, such as light, moderate, or vigorous. Subjects were classified as physically active if performing at least 150 minutes of moderate-intensity physical activity per week or at least 75 minutes of vigorous-intensity physical activity per week.
Anthropometric measurements were obtained after a 12-hour overnight fast, with the participant wearing light clothing and no footwear. Body weight was measured to the nearest 0.1 kg using a digital scale, and height was measured to the nearest centimeter in the standing position using a wall stadiometer. Body mass index was calcu- . Central obesity was defined by waist circumference (WC), which was measured midway between the lower limit of the rib cage and the iliac crest, to the nearest centimeter, with the subject standing, using a flexible and nondistensible tape and avoiding exertion of pressure on the tissues. Subjects were classified as having central obesity, according to the WHO criteria. 
| Statistical analysis
After excluding subjects with missing information in FH (n = 14) or PH (n = 6) of CD, a total of 1588 participants were included in the analysis. Age-, sex-, and education-adjusted odds ratios (ORs) and corresponding 95% confidence intervals (95% CI) were computed using multinomial logistic regression to quantify the association between PH and/or FH of disease and healthier lifestyles. STATA, version 11.2 (StatCorp LP, College Station, Texas), was used for all the analyses.
| Ethics
The local ethics committee (Centro Hospitalar de São João) approved the study protocol. All participants gave written informed consent to participate, and the study was performed in accordance with the Helsinki Declaration.
| RESULTS
Among the 1588 participants included in the analysis, the distribution according to PH and FH of CD is presented in Taking into account the sociodemographic characteristics of the participants (Table 1) , the group PH of CD and FH of CD with death was older, less educated, and with a higher proportion of subjects married or in civil union and individuals with a blue-collar occupation. This group also presented the highest proportion of never-smokers and obese subjects, whereas the highest proportion of never-drinkers was observed in the group PH of CD and FH of CD without death. No statistically significant differences in sex, fruits and vegetables and salt intake, and regular practice of physical exercise were observed across the groups.
The distribution of the type of CD in FH was similar in subjects in whom the FH of CD occurred without dead of any relative, regardless of the existence of PH of CD, with diabetes being the most frequent CD in both groups (Figure 2A ,B). When at least one of the relatives had died from the CD, the distribution of CD type in FH was also similar and independent of the existence of PH of CD (Figure 2A,B) . In this case, cancer was the most frequent CD in these groups, with stomach and lung cancers being the most frequent in men and breast and colorectal in women.
The distribution of the type of CD in PH was similar across groups with PH of CD, despite there was FH of CD or death within those with FH of CD ( Figure 2C ). The most frequent CD was diabetes and asthma in all these groups.
Subjects in the group of No PH of CD and FH of CD with death or in the groups of PH of CD and FH of CD with and without death were more frequently nonsmokers at the moment of the interview ( ity. An opposite trend was observed for obesity measures, namely, not being overweight or not presented with central obesity. While a lower proportion of subjects with body mass index < 30 kg/m 2 was found among those with PH of CD and FH of CD regardless of death of any relative by CD, for waist-to-hip ratio, the negative association was only statistically significant in the group where relatives had died from the CD. In fact, this group was the one following fewer recommendations regarding obesity measures, whereas recommendations for smoking, salt intake, and physical activity were the ones more followed by this group. After adjustment, associations remained statistically significant for this group regarding salt intake and anthropometric parameters, also for the groups of PH of CD and FH of CD without death and No PH of CD and FH of CD with death.
When repeating the analyses taking into account the type of CD, results observed for obesity measures were similar to the ones obtained for the overall CD and particularly stronger when diabetes was the CD (data not shown).
In fact, among subjects with PH and FH of diabetes, a lower salt intake was found (OR = 
| DISCUSSION
Although healthy behaviors were observed in some groups, an opposite trend was found for obesity measures. The group with PH of CD and FH of CD regardless of death of any relative by CD was the one following fewer recommendations regarding obesity measures, whereas recommendations for salt intake were the ones more followed by this group.
According to previous studies taking into account FH of a varied group of CDs, diagnosis in a close relative member (father, mother, brother, or sister) could be a strong precedent, based on the risk period in which any individual could develop the disease. 15, 16 Family history reflects a genetic susceptibility, which simultaneously with behavioral and environmental agents affects largely the PH of disease in the individual, acting as major risk factors for multifactorial CDs, such as cardiovascular disease, diabetes, and a diverse group of cancers. [16] [17] [18] [19] [20] However, previous studies have addressed only specific diseases such as cancer and cardiovascular diseases, [18] [19] [20] but, in fact, CDs can be treated as a single group of pathologies because they share a complex varied number of risk factors such as unbalanced diet, sedentary habits, smoking, alcohol consumption, overweight, and obesity. In what concerns prevention measures, this knowledge may be crucial to develop some interventions with the objective of modifying an individual's risk profile. 9, 21, 22 The main strength of the present study was the inclusion of both FH and PH of CD to determine if these variables were essential factors or, at least, influenced the adoption of healthier lifestyles. The methodology used in this study introduces the influence of both FH and PH resulting in particular interesting findings related to obesity parameters. The other new aspect was conceptualizing CDs as a group of pathologies and not isolated. Our aim was to understand the importance of a global and integrated view concerning these diseases and their risk factors, based on the benefits for the patients and their relatives.
Subdividing the groups in which FH of CD was present according to the existence of death of that relative due to the CD is a differential criterion from the previously mentioned studies, putting in evidence, for example, the effect of the death of a family member on the lifestyles modification in an individual's daily routine and self-perception of disease risk. However, "death" is also a marker of disease severity as the more extreme measure, and among the group of chronic pathologies considered in this study, there is a mixture of more and less lethal diseases. Therefore, this may be a better marker for, for example, cardiovascular diseases than for diabetes, which are responsible for higher and lower mortality, respectively. On the other hand, the distribution of the CD taking into account FH shows that the diseases that are related to an increased mortality of people in the family environment are usually cancers and cardiovascular diseases, whereas in the PH, the most prevalent diseases were with the ones with lower case fatality, diabetes, and asthma. These results are in accordance with national estimates of the frequency of these CDs, [23] [24] [25] [26] confirming the representativeness of the study sample.
Regarding the group that has both FH and PH of CD, we noticed that, on the contrary to what would be desirable for compliance with recommendations and in relation to having healthier habits, the individuals in this group are less likely to comply with the demands related to the anthropometric parameters, particularly WC, in opposition to what happened with same group regarding the salt content in food. Moreover, taking into account the analysis according to the type of CD, these individuals also follow less the recommendations for smoking when the disease is a stroke, which is a relevant aspect, mainly because that is one of the most frequent pathologies. However, the positive association with WC shows that there is room for improvement in the guidance of these individuals towards healthier behaviors. The association between asthma and the greater compliance with the recommendations targeting a lower alcohol consumption of alcohol can be mainly explained by the fact that alcohol intake may worsen asthma symptoms. 27 Finally, taking in account that diabetes is a pathology that requires alterations in diet, our results
show that individuals with FH may in fact be more aware of the need of an adapted diet. 28 This study presents certain limitations that are mostly related with the loss of information, at the level of participant distribution by each CD or risk factor. Previous studies have already shown the difficulty of obtaining accurate data regarding FH of disease. 7 Another limitation is the cross-sectional nature of the study, but longitudinal approach was not possible to conduct as the number of individuals without PH and FH at baseline was considerably low.
Besides this, the general definition of the type of CD could have been improved if more detailed information was available.
The results obtained with this study allow to show the importance of FH and PH for CD patients, susceptible to a varied group of risk factors, and to describe their behavior, which could lead to the adoption of preventive measures, aiming at modifying their habits and improving their quality of life. In that case, we would expect individuals with PH and/or FH of CD to be more under surveillance by the health services, not only to detect the disease earlier but also to prevent it through recommendations for the adoption of healthier lifestyles. However, this did not occur at least in what concerns obesity measures. Further studies are needed with a longitudinal approach to confirm this result. In any case, our study suggests reducing obesity as a major focus in interventions in these groups of individuals.
